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Table 11. Future Without-Project 2037 Weekday AM & PM Peak Hour 
Site Access LOS Summary

AM Peak Hour PM Peak Hour

Intersection LOS1 Delay2 WM3 LOS1 Delay2 WM3

A. 108th Avenue NE / Davis Driveway A 9 SBL D 27 WB
B. 108th Avenue NE / 55th Lane NE (Main Driveway) C 17 WB E 35 WB
C. 110th Way / NE 53rd Street B 11 NB B 10 NB
D. 111th Avenue NE / NE 53rd Street B 10 SB A 10 SB
E. 111th Lane NE / NE 53rd Street B 11 NB B 10 NB
F. Barton Driveway / NE 53rd Street A 9 SB A 9 SB
G. 114th Avenue NE / NE 53rd Street A 10 NB A 10 NB
11. 108th Avenue NE / NE 53rd Street F >180 WBL F >180 WBL
Note: Shaded intersections operate below City of Kirkland LOS standards. The City’s LOS standard does not apply to unsignalized 

site access driveways. 
1. LOS as defined by the HCM (TRB, 2010)
2. Average delay per vehicle in seconds.
3. Worst movement (WM) reported for stop-controlled intersections where SBL = southbound left-turn movement, WB = westbound 

approach, NB = northbound approach, SB = southbound approach, and WBL = westbound left-turn movement.

As summarized in Table 10 and Table 11, all site access driveways are forecasted to operate 
at LOS C or better in both peak hours under 2022 conditions assuming no on-campus 
student enrollment growth. With further background traffic growth by 2037 and no campus 
growth, the 108th Avenue NE/55th Lane NE intersection is forecasted to operate at LOS E on 
the eastbound campus driveway approach during the weekday PM peak hour. In addition, as 
noted in the previous section, the 108th Avenue NE/NE 53rd Street intersection, which 
provides access to the campus driveways along NE 53rd Street, would operate at LOS F
during both the AM and PM peak hours under 2022 and 2037 conditions.

Neighborhood Traffic Conditions
Transportation-related conditions within the neighborhood immediately surrounding the 
campus are likely to remain similar to existing conditions under 2022 and 2037 without-
project conditions. While some redevelopment is possible, the surrounding neighborhood is 
expected to generally remain single-family homes and no specific changes to the locations or 
operations of the schools located near the 108th Avenue NE/NE 53rd Street intersection are
anticipated. As a result, the speeds, cut-through, and school conditions are likely to be similar 
to those identified previously in the existing neighborhood context section.
The existing cut-through studies north and south of campus show campus related cut-through 
traffic was approximately 3 percent or less of the total traffic observed travelling in the same 
direction on the neighborhood street during the weekday peak hours or 0 to 8 campus-related 
vehicles observed in the neighborhood. As traffic volumes increase in the future, the campus-
related cut-through traffic in the neighborhood could increase. Based on the traffic forecasts
and assuming campus-related cut-through represents 3 percent of the neighborhood traffic,
future cut-through north of the campus could be up to 12 vehicles during the weekday peak 
hour in 2022 and up to 17 vehicles in 2037 and south of campus cut-through traffic could be 
up to 2 vehicles during the weekday peak hour.    

Non-Motorized Facilities
The City of Kirkland’s Transportation Master Plan recommends pedestrian and bicycle facility 
improvements throughout the City to improve connectivity, access, and safety. As discussed 
previously, these improvements are generally unfunded but are part of the City’s 
Transportation Master Plan recommendations in the immediate vicinity of the University. This 
includes creating a greenway along NE 52nd Street, NE 53rd Street and 114th Avenue NE to 
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facilitate bicycle access. This greenway would connect to the Cross Kirkland Corridor (major 
north-south separated non-motorized corridor that crosses the City) at NE 52nd Street and 
connect to the recommended NE 60th Street greenway via 114th Avenue NE.

Enclosure 3
ATTACHMENT 9



Transportation Impact Analysis
Northwest University Master Plan June 2017

27

Project Impacts
This section documents project-generated impacts on the transportation system in the vicinity 
of the Northwest University campus associated with the proposed Master Plan. First, 
weekday commute peak hour vehicular traffic generation is estimated for the forecast 
campus enrollment growth, tennis center, and public use of the sports fields, and is then 
distributed and assigned to the study area. Next, future traffic volumes with the Master Plan 
are determined and potential traffic volume and operations impacts are identified. Lastly, 
potential impacts to the neighborhood, parking, traffic safety, non-motorized facilities and 
transit are addressed. 

Trip Generation
The anticipated growth in vehicle trip travel to and from the campus are generally associated 
with the on-campus student population. No individual development phase is anticipated to 
directly result in increased campus student enrollment; however, Northwest University does 
anticipate enrollment growth over the Master Planning analysis period and the additional 
buildings are intended to serve the general growth in campus population. Approximately 
1,230 students attended classes on the Northwest University campus. This student 
enrollment includes undergraduate/graduate students living on-campus, undergraduate/
graduate commuters, and adult evening class students. The enrollment does not include 
students enrolled in online classes or at other Northwest University campuses since these do 
not generate traffic or parking associated with the Kirkland main campus. 

Based on information provided by Northwest University, over the next 6-years or by 2022, an 
increase of approximately 370 students is projected for the Kirkland campus9 resulting in a 
total campus population of 1,600 students. In 20-years (2037), the campus student 
population is anticipated to increase by approximately 770 students for a total of 
approximately 2,000 students. The growth in student population reflects both on-campus 
residents and commuters. There are approximately 660 residential students on the existing 
campus, which is about 54 percent of the total 1,230 campus student population. The 
proposed residence hall would increase the students living on-campus in the next 6-years by 
290 students resulting in a total of 950 students living on-campus, which is approximately 59
percent of the total campus student population living on-campus by 2022. With the decrease 
in commuter students and increase in residential student, the campus trip generation rate 
during peak periods could decrease. As a conservative estimate of potential traffic associated 
with the campus, the analysis assumes trip generation rates would remain consistent with 
current conditions.

In addition to increases in campus student population over the analysis period, the Master 
Plan includes some public uses of the proposed tennis center and sports fields as well as the 
proposed banquet facility within the Welcome Center. The public use of the tennis center and 
sports fields would likely generate traffic on a regular basis during the weekday periods while 
the banquet facility use would be intermittent. With intermittent use of the banquet facilities, 
this is not included as part of the typical weekday traffic projections; however, it has been 
evaluated independently to confirm adequate parking would exist for an event. As described 
above, banquet facility would only be available during off-peak hours. The following sections 
describe the method used to forecast vehicle trips for increases in campus student 
enrollment, and public use of the tennis center and sports fields.

                                                     
9 The campus student population reflects the total headcount of students who attend classes on the Kirkland 
campus. It does not include online students or students attending Northwest University at other campus locations. 
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Campus Trip Generation
The trip generation rates used to forecast the additional vehicle trips generated by increased 
Northwest University campus enrollment were determined based on traffic counts conducted 
at the existing campus driveways. Vehicular turning movement counts at the existing 
Northwest University access driveways were collected during weekday AM (7-9 a.m.) and PM 
(4-6 p.m.) peak periods on three separate days. Appendix E provides a summary of the 
campus-wide trip generation during weekday AM and PM peak hour and detailed count 
worksheets for the three days at each driveway location. The data showed trip generation 
varied from day-to-day; therefore, as a conservative estimate of trip generation, the existing 
trip generation rate was based on the highest AM and PM peak hour traffic volume observed. 

Weekday daily vehicular trip generation was estimated based on data provided by automated 
vehicle counters placed at the two highest volume campus driveways over a seven-day 
period. Detailed count worksheets are also provided in Appendix E. Weekday daily and peak 
hour traffic volumes from the automated counters were used to identify factors that were 
applied to the weekday AM and PM peak hour vehicular trip generation rates to estimate a 
daily trip generation rate. Factoring the AM peak hour trip rate provides the greatest estimate 
weekday daily vehicular trip rate.10

Table 12 provides a summary of the weekday daily and peak hour trip generation rates, and
summarizes the inbound distribution. Vehicle trip rates were based on the total on-campus 
student enrollment, which is reflective of undergraduate, graduate, and evening class 
students. As noted in existing conditions, evening classes begin at 6 p.m. so arrivals occur 
during the weekday evening commute period. A review of daily traffic patterns to and from the 
campus shows evening arrivals to campus are highest between approximately 3 and 6 p.m. 
and after this period. 

Table 12. Campus Vehicular Trip Generation Rates and Distribution
Time Period Vehicular Trip Rate1 Percent Inbound Trips

Weekday Daily 4.22 vehicles/student2 50%
Weekday AM Peak Hour 0.23 vehicles/student 60%
Weekday PM Peak Hour 0.32 vehicles/student 50%
1. Identified trip rate is based on the existing Kirkland campus student headcount of 1,230 students including undergraduate, 

graduate and adult evening classes. Online students or those attending classes at other campuses are not included.
2. Calculated by factoring the AM peak hour trip rate; Weekday AM peak hour volumes are 5.4 percent of daily volumes at the two 

highest volume campus driveways while PM peak hour volumes are 9 percent of daily volumes.

Compared to national data sets for colleges/universities trip rates published in the Institute of 
Transportation Engineers’ (ITE) Trip Generation Manual (9th Edition), the observed rates are 
higher. The ITE trip rates are 0.17 vehicle trips per student during both the weekday AM or 
PM peak hours and 1.71 trips per student each weekday. Table 13 summarizes the forecast 
new vehicle trip generation for the increase on-campus student enrollment.

                                                     
10 Weekday AM peak hour volumes are 5.4 percent of daily volumes at the two highest volume campus 
driveways while PM peak hour volumes are 9.0 percent of daily volumes.
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Table 13. Campus New Vehicular Trip Generation1

2022
(+370 students)

2037
(+770 students)

Time Period Trip Rate1 Total In Out Total In Out

Weekday Daily 4.22 per student 1,560 780 780 3,250 1,625 1,625
Weekday AM Peak Hour 0.23 per student 85 51 34 177 106 71
Weekday PM Peak Hour 0.32 per student 118 59 59 246 123 123
1. Reflective on the on-campus student enrollment. No student enrollment at other Northwest University campuses or online 

courses were included.

Tennis Center Trip Generation
The proposed on-campus tennis center would be available to Northwest University as well as 
accommodate uses that are currently occurring at the Eastside Tennis Center. Use of the 
tennis center by on-campus University students and staff would not generate additional off-
site trips as their trips were assumed to originate on-campus.

The Eastside Tennis Center is located at 10822 117th Place NE. Vehicle counts were 
collected at the current facility’s doorway entrance on three weekdays during the weekday 
PM commute peak period. All tennis courts were occupied during the data collection period.
Detailed count data is provided in Appendix E. The observations showed an average 43 
weekday PM peak hour vehicular trips with 23 inbound and 20 outbound vehicles. The 
existing tennis center has 12 courts resulting in a vehicle trip rate of 3.58 trips per court with a 
distribution of 58 percent inbound trips. This vehicular trip generation is greater than 
published in Trip Generation for the Racket/Tennis Club land use (LU #491)11. The proposal 
would reduce the number of courts to 6 resulting in 22 weekday PM peak hour vehicle trips 
(12 inbound, 10 outbound).

Eastside Tennis Center classes currently operate at capacity during weekday PM peak 
period and below capacity during weekday AM peak period. To provide a conservative 
forecast of potential tennis center traffic, weekday AM peak hour tennis center trips were 
assumed to be equal to PM peak hour trips. However, a 50 percent inbound trip distribution 
consistent with Trip Generation information for a fitness center (LU #492), a similar type of 
use, was assumed since directional trip information is not available for the Trip Generation 
tennis/racket club land use (LU #491).

Weekday daily trips were estimated by factoring the observed PM trips using trip generation 
rates for Racket/Tennis Club published in Trip Generation.12 This results in approximately 
250 weekday daily vehicle trips. Tennis center trip generation for these time periods is 
summarized in Table 14. Tennis center would be operated throughout the day. The trip 
generation shown during the peak hours is when all tennis courts are occupied; therefore, it is 
anticipated under typical operations hourly trip generation throughout the day would be 
similar to or less than shown in Table 14. The tennis center has limited viewing areas and 
there is not seating to watch matches; therefore, it is not anticipated that there would be 
tournament activity at this location.  

                                                     
11 LU #491 – 3.35 vehicles per tennis court during the weekday PM peak hour of the adjacent street.
12 Weekday daily vehicle trips for LU #491 = 38.70 per tennis court.
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Table 14. Campus Tennis Center New Vehicular Trip Generation
Time Period Trip Rate1,2 Total In Out

Weekday Daily3 38.7 per court 250 125 125
Weekday AM Peak Hour 3.58 per court 22 11 11
Weekday PM Peak Hour 3.58 per court 22 12 10
1. Weekday rate based on Institute of Transportation Engineers Trip Generation, 9th Edition tennis/racket club land use (#491). 
2. Based on data collection at the Eastside Tennis Center in Kirkland in April 2016 for the weekday AM and PM peak hour trip 

generation rate. 
3. Trip generation rounded up. 

Public Sports Field Use Trip Generation
Public use of the sports fields could include a variety of organizations to support community 
sports. Northwest University would have first priority for field use; therefore, public field use 
would generally occur in the evenings or on weekends. The sports fields would be configured 
to accommodate a variety of team sports including baseball, softball, soccer, and lacrosse. 
Based on a review of the potential sports that may use the field, youth soccer (under 8 years 
old) is likely to be the worst-case weekday peak trip generator and has been used to estimate 
potential weekday PM peak hour vehicular trip generation for public use of the sports fields.13

Adult soccer has more players on a team but the fields would only provide for up to 4 teams 
whereas youth soccer could accommodate up to 16 teams; therefore, an evaluation of youth 
soccer provides a worst-case estimate of weekday activity. Public use of the sports fields 
would typically occur after 5 p.m. In total, 128 children and 32 coaches could be on-site 
during practice. This assumes up to 16 teams could practice concurrently. Assuming
approximately 25 percent of parent drop-off their children and the remaining stay to watch the 
practice, this results in an estimated 160 inbound and 32 outbound vehicle trips, or 192 total 
weekday PM peak hour vehicle trips. 

Weekday daily trips associated with the youth soccer accounts for parents returning to pick-
up their children and assumes only one youth soccer session during the weekday. Forecast 
weekday PM peak hour and daily vehicular trip generation associated with public use of the 
Northwest University ball fields is summarized in Table 15. Since public use of the sports 
fields during mid-week periods would only occur during evening time periods, no AM peak 
hour trips would occur.

Table 15. Public Sports Field Use Vehicular Trip Generation (Youth Soccer)
Weekday PM Peak Hour Weekday Daily

Team Member In Out1 Total In Out Total

32 Coaches 32 0 32 32 32 64
128 Players with Parents 128 32 160 160 160 320

1. Assumes 25 percent of the players’ parents drop them off to practice and then return to pick them up during the weekday PM 
peak hour.

                                                     
13 Based on the field size, up to 16 teams could practice at one time with 8 players per team and 2 
coaches per team resulting in 160 people. Adult soccer would have 4 teams at one time with about 17 
players (including substitutes) and potentially 2 coaches per team resulting in 84 people.  
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Trip Generation Summary 
Table 16 provides a summary of the trip generation for the proposed Master Plan for both 2022 
and 2037 future scenarios.

Table 16. Master Plan Estimated New Vehicular Trip Generation
2022 2037

Land Use Size Trip Rate1,2 Total In Out Total In Out

Northwest University 
Campus

+370 students (2022)
+770 students (2037)

4.22 per student 1,560 780 780 3,250 1,625 1,625

Tennis Center3 6 courts 38.70 per court 250 125 125 250 125 125
Public Sports Field Use - - 320 160 160 320 160 160

Northwest University 
Campus

+370 students (2022)
+770 students (2037)

0.23 per student 85 51 34 177 106 71

Tennis Center 6 courts 3.58 per court 22 11 11 22 11 11
Public Sports Field Use - - 0 0 0 0 0 0

Northwest University 
Campus

+370 students (2022)
+770 students (2037)

0.32 per student 118 59 59 246 123 123

Tennis Center 6 courts 3.58 per court 22 12 10 22 12 10
Public Sports Field Use - - 192 160 32 192 160 32

1. Site specific trip rates calculated based on field observations for the campus daily and peak hour conditions and Eastside Tennis 
Center peak hour conditions. Daily trip rate for tennis center based on Institute of Transportation Engineers Trip Generation, 9th 
Edition tennis/racket club land use (#491). 

2. Trip generation for the sports fields is based on use of the fields for youth soccer. 
3. Trip generation rounded up. 

As summarized in the table, the campus master plan is estimated to generate 2,130 daily 
trips, 107 AM peak hour trips, and 332 PM peak hour trips in 2022. In year 2037, the master 
plan is estimated to generate 3,820 daily trips, 199 AM peak hour trips, and 480 PM peak 
hour trips.

Trip Distribution and Assignment
The distribution of project traffic was based on a combination of information provided by the 
City of Kirkland, existing travel patterns at the study intersections, and analysis of the off-
campus students’ zip codes. Figure 11 through Figure 14 summarizes the distribution pattern 
and project trip assignment for all proposed land uses and analysis years 2022 and 2037 
respectively.

As shown, approximately 30 percent of the on-campus student enrollment generated traffic 
was forecast to/from the south on 108th Avenue NE, 10 percent to/from the east on NE 70th 
Street east of I-405, 40 percent northbound on I-405, and the remaining 20 percent to/from 
the north on State Street and 6th Street S. When assigning trips to the campus driveways, 
future school generated trips were assumed to distribute proportionally based on the existing 
driveway distribution.

The tennis center trips were assigned exclusively to the 110th Way NE driveway due to 
location of the proposed tennis center and parking garage. Lastly, trips generated by public 
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FIGURE
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WHAT TRANSPORTATION CAN BE. 
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